investigation of the innervation of the cesophagus was undertaken, with the object of throwing light on the aetiology of achalasia of the cardia, or cardiospasm, and of determining whether or not it was feasible to treat this condition by sympathectomy.
At the present time many views are held as to the cause of the obstruction met with in this condition which postulate changes occurring either in structures adjacent to the aesophagus or in the cesophagus itself.
In the first group Mosher suggests that deformity of the liver tunnel may account for the obstruction, whilst Hill believes that inco6rdination of the relaxation of the diaphragm during deglutition is responsible, and Jackson postulates an actual phrenospasm. In the second group, Shaw and Woo state that kinking of the cesophagus is responsible, but Hurst and Walton believe that the fault lies in a derangement of the nervous control of the cardia, Hurst maintaining that there is paralysis of the normal opening mechanism, while Walton affirms that there is no paralysis but rather spasm of the part, presumably due to sympathetic overaction.
For either of these views to be effective there must exist at the cardia a true intrinsic sphincter which is modified in tonus by the action of extrinsic nerves. A survey of the experimental results on this subject shows a great lack of uniformity in the results obtained, most probably due to the variety of experimental animals employed. The investigation was therefore carried out on cats, the structure of the cesophagus in these animals corresponding most closely to the human.
By stimulation experiments it was shown that there is a true intrinsic sphincter at the cardia which is relaxed by the vagus and contracts on sympathetic stimulation. The sphincter is capable of functioning independently of surrounding structures, and receives its sympathetic supply from the cceliac plexus in fibres which follow the course of the left gastric artery and its cesophageal branch to the lower end of the cesophagus.
Excision of the extrinsic nerves supplying the cesophagus, as studied by skiagrams taken of bismuth meals, showed that vagal excision reproduced the X-ray pathological and clinical picture of achalasia of the cardia, the sphincter failing to relax in the MAY-SURG. 1 course of peristalsis. If, however, both thoracic sympathetic chains were excised at the same time as the vagi were divided, no obstruction resulted at the cardia. The activity of the sympathetic is therefore essential for the obstruction to occur. Denervation by the operation of cceliac sympathectomy of the sympathetic fibres described above as supplying the cardiac sphincters, resulted in a complete loss of sphincter tonus so that the meal could be caused to regurgitate from stomach to cesophagus. Later, the tonus recovered somewhat, but there was abnormally rapid passage of the meal through from cesophagus to stomach.
In animals in which achalasia of the cardia had been produced by vagal section, subsequent cceliac sympathectomy resulted in a complete relief of symptoms, and skiagrams showed the sphincter relaxing and the meal entering the stomach without obstruction. The success of sympathectomy is to be judged on this relaxation of the sphincter, rather than on regurgitation from stomach to oesophagus, which disappears as the muscle recovers tonus after the operation.
A criticism of these results is that the vagal lesion caused experimentally did not affect the intrinsic neuromuscular mechanism of the cesophagus. In man it may be that the lesions of Auerbach's plexus, described by Rake, might interfere with the recovery of the tonus and peristalsis in the oesophagus. If this be so, one would expect greater benefit to be derived from the operation in cases of a spasmodic type with a normal aesophagus, than in cases in which Auerbach's plexus was involved, as the latter would still lack peristalsis despite diminished sphincter tonus. II. Mr. W. A. D. Adamson: Sympathectomy for Achalasia of the Cardia.-Mr. Knight has shown clearly the experimental evidence in favour of cardiospasm being of neurogenic origin and it only remained to try out his work on the human subject.
The operative procedure has been designed to interrupt the sympathetic nerves supplying the lower end of the cesophagus. With the patient lying on a gall- FIGS. 1 and 2.-The left gastric (coronary) artery and its cesophageal branch have been divided. Dissection is being carried down to the cceliac artery.
bladder cushion, a left paramedial incision is made, extending upwards as far as the xiphisternum and downwards to the level of the umbilicus. It was thoughtthat the left lobe of the liver would require to be mobilized but this has never been found necessary. The left gastric (coronary) artery is exposed high up oni the lesser curvature of the stomach (fig. 1 ). It is freed and ligatured, along with its vein, the ligature containing a mass of tissue that will be found lying around it ( fig. 1 ). With artery-forceps on the central end of the vessels acting as a retractor, a downward pull is exerted and the cesophageal branch of the artery made tp stand out. This is dissected free and on its right side a bundle of nerve tissue will b6"constantly found. The cesophageal branch of the artery, along with this bundle of'ie'rve tissue, is ligated and pulled with artery forceps over to the patient's right (fig 2. In this way the deep aspect of the left gastric artery is exposed,; and here many strands of nerve tissue will be found passing from the cceliac axis to the lower end of the cesophagus. These are all divided at their peripheral ends. Dissection is then carried centrally until the left side of the coeliac axis is exposed. The last stage of the operation is to ligate the left gastric artery at its origin from the celiac and so 'to remove the segment of the -artery 'along with the mass of nerve tissue that has been dissected free ( fig. 2 , inset). On section this mass of tissue has been found in each case tobe composed of numerous bundles of non-myelinated nerve-fibres. The abdomen is closed in the usual way.
This operation has now been carried out with slight modifications in four cases.
Ca8e 1.-H. F., aged 27, butcher, on November 25, 1933, developed a perforated duodenal ulcer. He was operated on about six hours later and a simple closure of the perforation was carried out. He had a very stormy convalescence. He developed a cough and burst the wound. This was closed and eventually he was discharged from hospital on January 9, 1934, with a ventral hernia.
He was readmitted to the ward on May 12 with a complaint of vomiting after food. X-ray examination showed a markedly dilated oesophagus with an apparent narrowing situated some little distance above tne diaphragm. The patient stated that the vomitinghad first appeared about three weeks after his discharge from hospital.
The cesophagoscope was passed at this time and it was noted that the upper part of the aesophagus was markedly dilated with a spasm of the lower end. (Esophageal bougies were passed and the patient was discharged on May 21 very much improved. He was readmitted on July 27, 1934, with a recurrence of the vomiting. X-ray examination again showed considerable dilatation of the cesophagus (fig. 3 ). A mercurial bougie was passed and he obtained relief for four days.
The operation of lower cesophageal sympathectomy was performed on August 14, 1934. The patient made a very satisfactory recovery. He had no further difficulty in swallowing. His weight on leaving hospital three weeks after the operation was 8 st. 11 lb. He has continued up to date with no further difficulty in swallowing ( fig. 4 , p. 30) and is able to eat any food. His weight now is 10 st. 6 lb.
Case 2.-R. R., aged 45, slater, stated that he had had difficulty in swallowing, of two years' duration. The onset followed the extraction of his teeth. He has had two good sets of dentures which he wears continuously. Since the onset of symptoms he has lost 2 st. in weight. The difficulty in swallowing has occurred in attacks, so that every two or three weeks he has a bout of difficulty in swallowing associated with regurgitation of undigested food which will last for several days. The attack would then gradually subside, and he would be fit for another two or three weeks. X-ray examination showed some dilatation of the cesophagus (fig. 5 ). The cesophagoscope showed the dilatation of the cesophagus with a contraction, which appeared to be of spasmodic nature, of the lower end.
The operation of lower cesophageal sympathectomy was performed on October 19, 1934. During the first fortnight after operation the patient appeared to be completely cured. He was able to take the ordinary hospital light diet without difficulty. He then had recurrence of his symptoms with a considerable amount of vomiting, the vomited material being alkaline in reaction and consisting of unaltered food. At the end of a further fortnight the symptoms were still present, and accordingly a mercurial bougie was passed. This gave immediate relief, and on reporting on December 20, he stated that he had had no further recurrence of his symptoms, that he was able to take any food, and had gained a stone in weight. A skiagram taken on this date still showed a considerable amount of dilatation of the aesophagus, but the barium was now seen to pass through the lower end into the stomach (fig. 6 ). Case 3.-R. S., aged 28, boot repairer, in April 1934 developed pneumonia and two days later, after a meal, he vomited. For a fortnight he had difficulty in swallowing, associated with vomiting, and then this symptom gradually diminished. At this time an effusion developed into the left side of his chest which required to be tapped. A month after the first onset of the symptoms they began to recur, and he has continued to vomit usually once a day from that time up till his admission to hospital. The food came up suddenly; it was not sour to the taste, and it seemed to consist of the food that he had eaten, mixed with frothy material. Some difficulty was found in obtaining a satisfactory skiagram of the cesophagus as it was always filled with food. It was washed out, about half a pint of pultaceous material being (fig. 7 ). In this case it was thought that as there had been a toxic illness, he might have developed a toxic neuritis of the vagus nerve which would have accounted for the increase of tonus of the lower end of the cesophagus. In addition, however, such a lesion would produce a relative increase of the inhibitory fibres to the upper part of the cesophagus, and it was therefore thought that this patient's difficulty in swallowing may have been due as much to a partial paralysis of the upper part of the cesophagus as to an insufficient relaxation of the lower end. Accordingly both stellate ganglia were ansesthetized with one-per-cent. novocain, a Horner's syndrome being produced, first on the one side and then on the other. The patient was screened as soon as it was evident that both stellate ganglia were paralysed, but no alteration in the appearances of the cesophagus was seen.
The operation of lower cesophageal sympathectomy was performed on November 12, 1934. The oesophagus was washed out an hour before operation. The operation in this case was somewhat more extensive and a block dissection was made of all the tissues lying between the lower end of the cesophagus and the uppermost part of the lesser curvature of the stomach across to the left side of the aorta. The patient was considerably upset by the operation. His abdomen became distended, his pulse-rate went up to 140 and it was feared that the worst might happen. He gradually improved, however, and eventually'made a very satisfactory recovery. His weight previous to the onset of the pneumonia was 9 st. 9 lb. His weight on admission to hospital for treatment of the cardiospasm was 8 st. 8 lb. His weight on December 20 was 10 st. He now eats an ordinary diet but during the last fortnight he has had one attack of vomiting. On December 20 no difficulty was experienced in obtaining a very satisfactory skiagram even although he had had a meal as recently as two hours before the examination, thus showing that there is now no collection of food in the cesophagus (fig. 8 ). Case 4.-A. M. C., aged 29, for nine years has experienced difficulty in swallowing. During the past seven years he has passed an cesophageal bougie every other day. If he failed to pass the bougie he always had difficulty in swallowing. He would on occasions pass the bougie more frequently than this, notably before going out to dinner. X-ray examination of the cesophagus before operation showed a little dilatation but the barium took a long time to pass through into the stomach.
The operation of lower cesophageal sympathectomy was performed on December 11, 1934.
The usual operation was carried out. The patient made a satisfactory recovery. He has not passed a bougie since. During his stay in the nursing home his symptoms were comn-pletely relieved. Since returning home he has on two occasions had some difficulty in swallowing.
Sumnmary.-Operative procedure has been carried out in four cases. In the earliest case-in which five months have elapsed since the operation-there has been complete cure so far as the patient's symptoms are concerned. There is still some dilatation of the cesophagus but the barium on screen examihation is seen to pass into the stomach quite easily. The other three cases show improvement in symptoms although radiologically there is no difference in the size of the cesophagus but only in the rapidity with which the barium enters the stomach.
It is too early to draw any conclusions from these cases but they are sufficiently encouraging to warrant a further trial of the operative procedure. One pabient has been operated on at St. Bartholomew's Hospital by Professor G. Gask. She was a woman, aged 48, with seven years' history of dysphagia and vomiting which had persisted despite five years' treatment with cesophageal bougies.
A double subcostal incision was employed, with.transverse division of the muscles. The left lobe of the liver was mobilized, and the left gastric artery was excised from its origin to its cesophageal branch, together with a large number of adjacent nerve trunks. At operation the sphincter was felt to be enormously thickened, approximately one inch and a half in length and the size of a man's thumb.
After operation the patient's symptoms were much relieved, but X-ray examination six weeks later still showed some delay at the cardia. This is of interest, as cases showing this muscular hypertropby differ from the usual type of achalasia or cardiospasm in that the obstruction persists after death, whereas in the latter there is no muscular hypertrophy and no obstruction can be found at post-mortem examination. It would appear, therefore, that less benefit is to be expected from neurectomy in these extremely rare cases of hypertrophic stenosis of the cardia which simulate exactly the symptoms and X-ray appearances of achalasia.
Chronic Staphylococcal Osteomyelitis of the Spine By CECIL FLEMMING, F.R.C.S.
IT is the purpose of this communication to place on record the reports of five cases of chronic osteomyelitis of the spine which seem to belong to a definite clinical type. The condition has been previously described and some references of the published accounts are given at the end of this paper. It is, however, desirable that as many cases as possible should be recorded, so that the clinical type may become more widely known and more easily recognized, for, to judge from our own experience and that of others, these cases are liable to be diagnosed as cases of tuberculous infection and the patients, in consequence, may undergo a course of treatment which is unnecessarily tedious.
